This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Swedish Patent No. 123-138 



Translated from Swedish by the Ralph McElroy Co. , Custom Division 
2102 Rio Grande, Austin, Texas 78705 USA 



Code: 268-5884-3. 



S W E DEN 



TENT NO. 123-138 
Description published 

by the Royal Patent and 

Registration Office 




CLASS 5 a: 41 

Granted on September 9, 194 8 
Term of Patent from Jan. 30, 1945 
Published on November 9, 1948 



Application No. 767/1945 on January 30, 1945. Supplement: one drawi 

SVENSKA SKIFFEROLJEAKTIEBOLAGET, OREBRO 
A process in the gasification of oil-bearing shale rock in situ while 
supplying heat through channels bored in the shale rock. 

Inventor: F. Ljungstrom 



ng. 



The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. . The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasif ied shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components , and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock mass is used for each m 3 of oil, 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 



Page 3 



catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 1_2, on which is overlaid 
a stratum of limestone L4 and possibly a layer of soil 1_6. A number of 
exhaust channels L8 are connected to gas outlets 20, drilled through 
limestone and shale. The heating elements H) and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20_ belonging to such a row are 
connected to a manifold 2j4 via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 2_2 , 23_. A larger manifold 2_5 for a number 
of manifolds 24 unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26 which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3_0* A pipe 3_2 from the tower 
washer 2T_ also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 36^ into which is 
installed a valve 18, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40. 



Page 4 

• 

In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, £4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply , 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat; wave 
is accordingly assumed to move in the direction of the arrows £8. The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line £4 the temperature can reach a value between 3 50 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels 20_ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge .of the section £2-4_4 1 as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 5_2 on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3£ are thus forced to flow back. to the 
already degasified shale rock in the area between the lines 4_2 and 4£. 
Some of these gases flowing back can be led off through an outlet 5£ and 
a manifold S8 from the outlet channel 6_0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3£ after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows £8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2JD. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4£ 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 5(5, 3£ and the section 42-44 
in the shale rock, partly a circuit including passages l£/3£ and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling , condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication. Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced. 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 



Page 7 



has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of . a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycle.d gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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SA'KNSKA SK II- KKIiOU l\A KTI \ AU •I.A(jKT,' OHKIiKU. . t\) 

Suit vitl I6r-asn iny; av oljcfot-undc skill'<*rh<»r«£ in Nittt under riliforunde 
av viirinc ^enoiii i »kill'<:rl»c!i a tf«'t uppta<pia kunuler. 

I * pp t in tin n: : 1 .juiiK^l rinn. 



rppfiuiiiu^cu liaufiir sii; till fit salt alt 
framslalla skiffcrulja, bascral pa uppvarmuiiit; 
av skifferliertfcl ulan lore^aoiulo ulliryliiiii^ 
av skiff i*r ( varvid tic ^enum iippvanuniii^Mi 
fratukalladc til jc lor a ink* |{aseriin avla^snas ti r 
hcrgcl i;cii«uu i delbaiiimn aithra^la kanaler. 
It ^ascrna frauskiljas d;irp;V satlana delar av 
dcsaiuma, vilka ut^ora skif fcrnljau, under ;iv- 
kvliiiii^; <;ciioiii koiideiisal lull. 

Vid uppvaritiniii^oii av ell skifferlieri; skcr 
vitl av^asnin^en av tlari hcfiul lii;a :;asliildaii- 
dc suhslauscr cn l>m I U anspoi I av cn viss ma- 
terialman^!, soil) alltsa i i;asfi>rin av!;ar lit" 
hernia pa liknaudc salt sum I. ex. \id av^as- 
ninij av stcnkul cllcr \cd, nch i sainlli^a dessa 

tkvnrslar cn hut cllcr in incl ri 1 fioros foiling ? 
av 1 1 1- L urspruit:;li:;a uinlcrialfl, Del kvar- 
andc inatcrialcl, tlarrsl tlt'l hc*>tar a\ Uoks 
cllcr Irakol, liar i;enuiu bin poio>a slruklur 
uloiuordcul li t :;l slora for j^asen at kom I i 14 : t ylur. 
Del liar nu visal sit;, ;ill avcii skiffcrkukscn, 
d. v. s. i delta tall del avi;asadc skifferher- 
i»cl, liar cn portis slruUlur mcd myckcl slora 
yloi .jfitkomli^a for i»:im*i\ Samttdi^t har skit - 
fcrkukscn i molsals till den vaali^a kokscn 
cllcr trakulcl cn myiket slur askhalt, d. v. s. 
resl av iekc hranuhara hcstaiidsdclax uch spe- 
eiclll for svenska foiiiallandcn upp^r lili 0111- 
kring 7(1 % av den urspriiu^li^a skiffcrvik- 
len. Skifferkoksen imichaller hi. a. I. ex. nli- 
ka jiirnfurcnin^ar nch en hcl del andra hc- 
slandsdclar, som i kontakl nietl olika :;aser 
iiru aguadr alt i c^enskap av kalalysalur pa- 
vcrka rcakl inner i yaserna. 

Vid dirckt av^asuin^ av skifferher^cl npp- 
slftr under ftnt^acndc fraiii^talliiiiii* av slcil- 
ferulja inyekcl slora volymcr av uppvarmt oeli 
av^asat skifferberg hcslacudc hiivudsakli^en 
av skit ferkoks. Sum lifter kvar nruhhnl i si- 
11a ortka la^cr, men sum jjciidiii av^asiiin^eii 
blivit uinhildat till cu enda pnros inassa fraui- 
klappli- for yascr i alia rikluintfur. Diircsl sn- 
lunda for viirjc iu J olja at^ar nntkriiig 15 in - 
berpuassa, hildas I. ex. under ett ars lid 
vitl fraiiistalliiiii^ av 20000 m* skifferulja ell 
porost bkiffcrbcr^ out KOODOO 111*. Under sj;il\u 



foi^aMiin^spniecdiircii av skiffcroljan anord- 
nas inoiu skiffcrhergcl en lau^samt frainol- 
skritlande varmef runt, diir s;Uiil tu^an lor 
upp\aruiiiin^en (cleklriska varmccleiiicnt) 

s avloppskaualer for tfascrnas avlcdning 

sueeessivl sjitlas i vcrksamhet. 

I >ppl inuiu^eu avscr all auviimta den |»a sa 
sail tit htltlaile slora poiosa skifferkt>ksmaNSa!i 
sasom in kalalysalur for iulcdamlcl av vissa 
• iiiskatlc kt'iuiska reaktioner ini>*ii ilcusamiiia, 
.illt nird axsikl all framsUilla olika suhstaii- 
si*i- undtT inetlverkan av kalalysatorn ifr;\^a. 
Ilarxid til 11 \ 1 1 jas tie namnd.i ^askaiialerna, se- 
dan tie vlniat all Ijaiisl^tna sum axlupp for 
sk ii In i.l jr-asei na, ;i\en lor hlllnrscl i\ ^ast:r 
(ill >k il IitImt^cI. Sam I id i^t kiimia andra tiy- 
lika KaiialiT auv:ilid:is for a>lopp av sMiles- 
pi tn(uktt-r I ranislal Ida inoni sk il l Vrliei url III!- 
iter iiirdMTkau av den av skif ft-rknk sen hil* 
dadc kalalysatorn. Ku tlrl kaindcr hildar sa- 
leih-% lillopp iill skifferkoksen oeh andra ka- 
nalt-r avlupp Iran densamma. varvid ^aser, 
sum under Iryck itciiloras i herKct [ia ett stal- 
If, kiimia avinras ur detsamuia pt> ell annat 
sialic, iiascr kunima haruntlcr i kontakl mcd 
katalysaioriis ylur nch paverkas av desaui- 
111a pa sadant sail, sum lictin^as av forliauden 
varaudu kemiska uch fysikaliska ftirhallan- 
d*' n. 

I'ppfiiiniii^en skall nedait iiarmair heskrt- 
vas iiiuler haitvisiiint; lit! a hifti^ade rilniu^ 
sum cxempcl visadc ulftnin^sform for saltels 
^enomforantle. varvid iiven ylterli^are tippfin- 
niii^eu kaiineleeknauiie e^euskaprr sktila nil* 
Kivas. 

I visar nior cllcr iniiulri* seheiuatiskt 
I'M skiffrrbcrf*, inrallal for frainsl u lining av 
skiffcrolj;i, sell i vertikalsekl i»ni. 

rif*. 2 visar ell diagram aii^ivandc lempe- 
ralui fortlelnin^cn inoiu sk if let her^ct. 

A ritnin^eii lielccknar 10 t*U antaJ varinc- 
clement. som aro anlira^ta pi\ jatuua mellan- 
ruiu i skiffcrher^cl 12, pA vilkct fir overlap- 
rat ell lager av kalkstcn 14 sand, eventuelll 
ett jurdla^er 10. Ett aula! av^s^kanaler 1M sla 
i ftirhindclsc ined gennin kalk or»i skdfei* nod- 
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...■>rr:,de fl.-.s:, vl, ,2(1. Varmcclen.enlen 10 nel. 
a^askai.alcrn., 18 aro s.unlidigt iUl „ ( , Jll:ulc j 
. .lor ofter varandra , vinkel mod ritnh„<s- 
,il:mel. (.a*avloppon 2.1 lillhOrnndr on dvlik 
nid :.ro over forl.indclleror 21 ocl, avsliin*. 
niiiKs- rosp. r^lcrinijsYcnliicr 22. 2.1 anslii't- 
an till on Siiiiilin K Kkans'il 24. Kn stone sain- 
..n« S kanal 25 for ft I f.er.a. sarnies :» or 

.0 .di oil lyaltorn 2/. vari skiflcr.djoKascrna 
; .a kant satt nedkylas ocl, i mojli^sTc 
wfria. ran kondenscrhara olje beslandsde- 
ar. kondensorn 20. vilken fiven kan ultras 

v res|> omfalta appnralur for annan kcinisk 
-oha.ull.nj. ay sk.irc.oljoj.ascr t. ex. avskilj- 
i,v RV!,V(> l, Ner «««lr:i hiprodukler i .low. 
:r K«n»m cn i lodnintf 2.S a.islulen till on ..pp. 
M.nltnKslK'lidllare .1(1 Tor oljnn. I denna he- 
iallarc mynnar avou on ledums 32 rran Ivalt- 
..rnel 27. I- ran on S ronledni.,« .14 kunna on 
•ol av do .eke kondensorade jjascrna avfiiras 
onon. cn lodning 30. i vilken ;ir insalt en ven- 
a .18. tor alt anviindas sn.n bransle ellcr for 
adra andninai. Iin ann.m del av Kaserna fie- 
.unstrdn.inn en ko.nprcssoranordnin" 40 

I en sektion av skifferherget hegriinsad vin- 
■liall imii ritninsisplai.jl av plan genu... tin- I 

•na 42. 44 antages pyrolysen. d. v. s. en un- 

r varmct.llfnrscl forsiggaende nybildnin» av ! 
:.ffcr«ascr vara avsl.ilad. Viirmctillfur'seln \ 

I ole.iventcii 10 liar bar alltsa avhrulils I 
allot ulvinncs for ognnblickel cn sektion av ■ 
.irforbcrgcl, begriinsad av linjcrna 44—40 \ 
.irmevagcii f.iiul.siiltcs alltsa vandra i rikl- i 
u.gcn av p.l.una 4,X. I.ii.jen 50 i fig. 2 rci.re- I 
•nlerar teiiipcraturfordclningen i c!c bad-, i 
Ul.on.-rnH. Vid linjon 44 kan lempcrnl urcn I 

• va uppnatl ctl vardc, Indian .ISO— 4(H) 9 C 
rotradejvis o.ukring 3.H0" C. Temporal., rcn 
der genua, proccsscn enlist iinnfimiiiitfen i : 
Hn.ng mot linjon 42. ! 

Nfrdan fcanakrna 2(1 i soklionen 4 1 ■ 40 i 

• nstgora mini avlopp Mr do i ,|,. nn:l S1 .|cii„n ! 
vtinna sk.ffeigaserna. har minst en rad dy- ! 
a kanalor. sum ar betaken vid scklinnens J 

44 hnklcanl. sell i viirinevagens riktnii.y ' 
i^l p. I..r,.;. 4N. oi h so... Q rilniitgrn givila : 
.cckmngen 52. ansl.itit* (ill km.iprossoriis j 
try itsid.i via cn samlii.gakai.al 54 I ...s- 
:. doma ft 2 bringa* salnnda dc fran ledtiiiig- | 
14 lu.imnandc gascrna att alcrstrumma (ill ! 
redan nvgasadc skit Torl.or^ol inoni ..nirA- ' 
nu lla., linjcrna 12 oi l V 44. Kn del av dos,.-, ! 
rsliommande »:,svr k.mna avledas »cn...n I 
avlopp .ili ,„•(, 0M saniliii-j.skanal AK fran 
kanalcn 00 ino.n ,lctla ..inrado. lor all cf- 
la.nplix l»chandlin« -t-iion. kondcnsalion 
Ivatlniiif; oiler audra proccsscr i.vlli-'d- 
ioxp. ilorlnlas till l«dnint;ci. .14. Kvi-nlnHIl 
:na kaiialcrna On vara liopk..p,,| :l ,| r 
d.n.sjslclni,,^.,, ..4. | U . s ,,. n .„ „. 1M . riI:| U , |M . 
-under forlsall slroionin^ inoo. sk if IVrl.cr- 

• porosa la»rinyar i pilariias in riklnin- 

< konlakl oi.-.l sUUferhcru in m-C 



"'"On 44- 10. ,(ar ,,|.,.v :1( „„,.„ ;iv sKj 

Jer pyro.ys ,, ^Z^Z ., Z' 

™,n Asl.-idk..,,,.,,,,,.!.., , v nil,,,,.,,!;.," 
I.yrks.c«r.n« l.os k ..-hs..™ 

I el .elslopp „,«.,! 11 ,, k ., UirKrvni ,|,.| v 
n. k.cls anslnlc, nil v...^, ,.,;,„ 
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krcls innofalland.' pasvu. .„.,' |.s :| ,„.|, 

wfc;«»"crn.-i 12 1. ..;■(, ,, „-, 

II in K konilcnsah, -,, ,,.,„„;„ ,„.,,. . ,.; 

oljan b , ll?(?i(S s:(l , l|t . v |imijn 

Kfnomslronim.-, si ,1,,.,...,.,, \ l: „. 

Ii.in.ia iHd,,,^, 1,11 ,.„ |, x , ,„..,.,. |r ., ; 

j.^asor Mm ,k„f,, liM k , ]* ; \ 

!r./l J, " (,n " m ^l-'v«--kan. so,,, ,| v | k , 
Kas -rknmn.aaM p„ s|, 1:i . V i(| si(l:((1 , v ,,■ ; 

1 .in •'" U ' , k: '" Vi " : '» '-Ijofra,, - 

stallnm* "•«,! av K as„i,^ ,,ir,k. i skiflc, I,,-, 

so . rAdor . I.cr.vc. vid av-,s,, itl} ,,. M 

luster Kcnon, f-aslarka.^ i„..„, („., .. cl „.,., ,„„, 

ber R et ocl, fU^oTcrla-r.Ml,- kalkl„. r! ict ar i sr. 

j '7 , dc . olj,-:.s, , „ ;1 | <1(l ,. , |:ir| . i( . 

alt sa sniaM.i.^o,,, | ; i, | <; , ,„ „, ,„ ,. ir| .. 

spr.ckor , mark,-,, ..v.,,,,.., si. ifrchrrycl Vo- 
, "St uppl.nnin^n fyllcs rrdan avijswat' sk iflVr- 

sor dar oljan redan ulv.o.oils. |>,.| hi.L 

3"W f " , : ,: " :i """ 1 k 

inl.ftt applinii.iiucn d.-u IVudclon. all ..|i e fr.r- 

iHstep „ pnoill i :j< . k;if .,. i , li;ilKv |. lll ,„ illsk .; s 

\ul oljculvinninj. ur skin,., k .,„ 
a«as. alt licrucnd.- pa .1.- Iciupi-ralurcr ...I, 
r.vck. varun.lor pu„K M .„ :i , ,.„„„„ 

1'oroc.dc ,(,.„ ,,.,..„ .,„., |nr|| vj|Un 

varn.n.nxcu av skiff,-,,, -cnomforcs. ovr.'lv- 
scn xvnun.f.iivs ii.mIim .m dr fv>,kaliska .., (, 
komiska a-lii^clscrna ..^l. .,.!,- f,;,|,al| ; „„|,.„. 
sa alt oh ka s„|,s| : ,„ N( . r „H.i|.| :(N j t i§„_ 

I.M l.alansforliallan.1,. I ill v:.,.uul.a. Salunda 
kan son, cvr.np. l anlas-as ,11 ;n -. . IV ,,,.„ 

••"'<l:.dc pyrolysuas, ,, ; „ X; ,,,.. ,.„ viss 

•lei aydensauHua :u ..,, ( ,., .„ |, .„„,„, „ ;i| . s ,. lU . 

lade knl vale. ■ I.., all I jrl.il, l.oule 

kolxaleua pa ^,„,„| s ,„ , |lim . ,. U |.„.. 

vi kl koinina all „,.,....-, ,,,, llljllllri . 
den lolal.i s .isv..Ivui.ii. 

Sialva pvcKs,,,.....^,.,, .„. .„ sA k v 

'•o.:.d ..at,,,-. : ,|| „•..„ ,., „.„ x ;( 

."'"'•'-•:.«»... M.o..,, lv ,,„.„ 

"ska resnllal. l lx,l. . ,,, ,.„.,,,,,, W J . 

jr ,,,,, "» '»■■•»■■■'. I... I, ;,,,„:, .,,„„, 

, y:;iM - ::i 1,11 .1. ,11.-. • 
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"j'/" , l""l" " x 1 \ ,,!..„.. ,,, 

»alc oeli lall.n e U..I, .,!,.„ .,„ ,,,.„ „, „„'... 
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|, j.v i x^.im'U. Iran \ill.in tie l\n;ir !*•»!• 
ill \ iimiil.s. I ii:ii\.U'«' ix *kil Iri lin \ x 

o|t*l.l jMilMN.I IIIMNN.I XltMl 1%' till .lit I Mll»\l .Ills l.tll 

.l.ii l;iii,^\:inil pa$;.ii tumu immImI >\*> 

\ol\nuT. koiuuici riili^l ii | » | • I iiimii^i-M «.\. i • 
skoltel a\ n :i I t;:is lallaiv l%« «l \ :il i-ii i dmi 

;,U iinl »•)«!. i -:im*h .ill pa\rl'k.l p\lol\N»U i i|i n 
rikliiiiiv; all en lialaus slravai ;ill aln sl.ill.is 
uii<||ilrn ui njh un il;i*ii iii\iiini:t pv i oU n^im-iin 
s;hiiiii:uis;iIIiii]Ix. Delia I • 1 1 1 1 : • 1 1 : 1 1 1 < U a lunlr nai - 

nta*l Sx Li II it :i liknas v nl i ll livdivriui;. n ru- 

li:;t U|i(it'iniiiii^cit iTvilU's < I** nivekel hoj;a 
Iryek, under vilka \adau li> divi in-; lirukar 
iiuiutnrns, i delta hill mrd rn "I aiilii :: kmilakl- 
C V*:» i kalalvsatui n, mhii miijli^ur :ill iin.ni 
Vinilij- lid uppua ell naiuiande till oil lialaii- 
scral lorliallandc niellan de olika reakliom r- 
ii:i vicl pyrolysen. I >;t rvt«l binder uiera kol \id 
del -CHii'm atirrinlorin^en lilllorda viilrl , var- 
i^iMium i koksen kvarblivniide kol inin.skas 
till Imman I iVr en kvaulitaliv nkniui; a\ de 
oljebildamle. :*asernn. 

ICalifit uppl'iuniu^eu passirar do ijaser, hi 
vilka uljan ulvunuils lorsl k^ 11 '" 11 en |»iin»s 
lit*r^iii:iNsa. cist r oljenvdrivnini; redan ar t" 1 1 1 1 - 
h« tri hi«l . 1 1 :i rn in lor I'wrvariuos sa^da ^aser. m # - 
dau ili* under pa.\sat;en ^eumn knndensor oeh 
I vallum iumIU vl(> (ill in lai; lompvral nr. som 
i prakliken bailer .si- inukrin- II' eller l:i.i;iv. 
Del- redan av^asailc skif ferber-ol < »*• 1 1 don 
Npi U \ :iiiiio som i dolla varum beri; kxarlani- 
ua4* oiler pyrolysen. ulnytljas salunda del\is 
lor rnrxariiiniii- av den \itl pyrnl\,son mod- 
vorkaiide eirkulalioiisi;asen. Kmedaii en ^a- 
h.iii v;as ' varinoiniieball ar rolalivt laj;l f kali 
irnli^l u|>|>f iuiiiit-L-n den kvanlilel :;as, sun 
eirkuleras liornende p;i oiuslandi;;belerna \al- 
jas n;'i, all doss vulyiu upp:;:"tr till en a Una 
^uiii^ci' clou \ ill pyi'tiiyscn nyhihlailc j;aM*iis \ «»- 
lyni. Ilari^vitom undi i lal la»> (Jet rcaklimisliir- 
lu|i|i. soul 1 1 ;i I' oval) aiilylls \k\ sa siill, all oil 
liaUinsruiiiallaiulc iii»»m cJc ulika rcaktiuiuT- 
na li ke hchovcr narmcUcvis uppnas pa s^ruiHl 
av del slora ovcrskiill av laltarc kolvaleu ik-Ii 
vale, soul vid pyrnlyscn finnas tilli;an-lit;a. 
(iiMjinn driinu rikli^arc ^ascirknlalinn inli'a- 
iIit sivcii del loili^llaiulel, all Midana kolva- 
leu. miiii li^-a pA ^raiisniiujldel lor fni^as- 
nin-eii, lallarc kiiiina avloias in* skiflVrlier- 
j;vl med lilllijalp av den rikli-aue -aseiiknla- 
iionoii. I>e lyiif-sla kolvaleiia, sum ulan cirkn- 
leraiide ^:is kvaililiva neh I'oikidisas i In-i-el. 
lorile. diirttV med lilllijalp av j;ascii knlal ion 
lu ll eller delvis lirii^as all nu-dfolja den all- 
iiiaiina t;a.Nstr6iiiiiin^cii. I'ailif;! upp( iunin^i' 
skapas saledcs i^einnii iiilorande av en eirku- 
lerande ^a-» ilium redan iippvai'iut .\kil'IVr- 
i 



Ini; 1 1 \ . i in* • 1 1 i-ln-i «-| : • 1 1 iili. til i in til, .in- jirn- 
tlul.li'ti i\ i|e -in. .in | • \ i * »l> **i* ti . II i'i I r.ik lade 
lUl.nnl.- |. ..I \ il« u.i Mtilh^.u k.i!! .1.1 lankax. 
.11 .kii x|..r.i lu'i^ki.tpp .i\ i. urn *>kil lrik..k.s. 
•,;.ii..i»i \ilkrn ill k lll.il h M N^.i-.ii s| i*iiiiiiii:i|- p;i 
niii \a_: I ill pyi'ulN Minn .uli'l i skill erlirr^el . pa 
^iiiiul .t\ snia ciioitn.i 1 1 inn it mi me i dal* 
ntrd hnknippad kalalv salm mi kau dil'ekl i 
\»>s mail iiieilr^er en li ydrenii- a \ nietl kok>eu. 
iiaixlaklade kolvaleu, n..iii k \ ai'**l alillal i den- 
s. mini. i. val i^i lloin ivsll'in'liislrii . i I'oi im av 
kuk s ni-illii in^as. 

I \lallrl lor pyrolyi^ascnia eiih;-;l o\an k un- 
it, i andi a leaser, I. ex. ^eneraloi ^as komina i 
lia-a lor asl adkoiinuaudel av olika oiiskadc 
keuii>ka n aklioiier under uieil\erkaii av den 
porosa \.onia xkilfcrn. 



Palontanspi ak: 

1. Sail \ ill I'ih ^asnin- a\ ol jel'oraiulc rskif- 
li-rlier^ in mUi under hill oi .mile av variue 
nom i skil ferlierj;el Uppta^na kunaler. ku!i- 
neleeknal darav. all mmI.iii ett skil lerpaiii 
iioin pyrolys av^asals ueli Itlivil porosl. -^a.ser 
inloras i della parli, inedan del aiinu iir 
\aiml. -enmu andra i skilTerliei i;el upplaj;- 
na kaualiT iin varuiel iill <>i >elkanalerna oc!i 
all de-*sa ^aser am av \adan ail, alt tie liaruu- 
der ulsallas for kenitska reaklioiier ulan I'iir- 
ln aiming med skirierlier-el I jai^l ^oi'aude mmii 
kalalysalor. 

2. Sail enli^l palenlansprakel I. kauneleek- 
nal darav. alt i sk ii'ferpaii iel alerinl'ores M- 
uiinsloiie en del av lien uiuler p\ro!ysen hii- 
dade gason, sedan den ^eiioni koiideiisalion 
eller Iviiltning under askyhiin- henAals siua 
id jelorande bestundsdelar. 

:t. Sail enlist palenlanspi -Akel I. kanueleek- 
nat diirav, alt den inforda -^asen -euoiu en 
kompiessoranordnin^ brin^as all .sironiuia 
iiiiin ell parli av redan av^asal vanut skifler- 
herj4 I*"' sill darifran inloras i aunal |ici'K!>ur- 
li. dar oljeiilviiuuiif* pa^ur 

•I. Sail rnli|>l palenlanspraken ! il. kan- 
nileeknal diirav. all vu del av «lni alerinloi- 
da Kasen ullages frAu skilfei liei-;el innaii ilcn 
nail den /.on. i vilken av-asnin- av *kifl'et' 
••sir. inedan en antiati del !ar passer;, aveu den- 
na /.mi. 

Sail enlist u:ij;ol av de I m ef;;lenile pa* 
leiilansprakeu. kanneleeknal ^arav. all p!- 
serna inloras i skiflerlier^e*. ^ei»mn kauaier. 
sum under pyrolysen ! jaus 1 -jorde smn ^as- 
avlopp. 
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Tr-.- nfllot ion of the clfcim3 oi" .iwadiah r'ato.it i^ecifice l Ion ll'^.l^S 
Svenaka Skif f orol Jeak t ieoulu^et , i'reDro, .iwed;ru 

* 

1. A prooeaa in tha gaall'loutiuii or oll-aearing ahale rooka in 
altu while aup^lying heat through chmmela bored in the rook, 
oharaotorised in that whan a ahala portion haa been degaalfled by 
maana of pyrolyaia and baa become poroua gaaaa ara introduoad 

in aald portion, while it ia etlll warm, through other ohannala 
bored in the ahala rook than tha heat aupplylng ohannala, and that 
aaid gaaaa ve of auoh kind that they in the meanwhile ara subjeo- 
ted to ohemioal reaotlona without cumbuatlon, the ahale rook 
aoting aa a oatalyat* 

2. * A prooeaa aa olaimed In olelm 1, oharaoteriiad in that at 
leaat a part of the gaa formed during the pyrolyaia ia reoyoled 
Into the ahalo portion after that ita oil-bearing oonatltuenta haa 
been removed by condenaatlon or washing with cooling. 

3 «f A prooaaa aa olaimed in olalm 1, oharaoterlaed by that 
the introduoad gaa by maana of a oompreeaor la oauaed to flow 
through a portion of already dagaalfiad warm ahale rook to be 
introduced In another rook portion wherein oil la being recovered* 

l± # A prooaaa aa olaimed in any of tha olalasl to 5, obiraota- 
riaed by that a part of the reoyoled gaa la dieoharged from the 
ahale rock before It haa roaohad the tone, wherein the degeelfloa- 
tlori 0/ ahala la taking plaoe, while another part la paaaed alao 
through thia rone. 

5. A prooaaa aa olaimed in any of the preoedlng olaima, 
oharaoterlaed by that tha gaaaa are introduoad into the ahala rook 
througtj tha ohannala aerving aa gaa outlata during tha pyrolyaia. 



